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Influence of Fuel on the Emission of 
Nitrogen Oxides (NO and N20) 
From an 8-MW Fluidized Bed Boiler 
L.-E. AMANO and B. LECKNER 
Department of Energy Conversion, Chalmers University of Technology, S-412 96 Goteborg, Sweden 
Emissions of nitric oxide (NO) and nitrous oxide (N20) from an 8-MW circulating fluidized bed boiler have been 
measured. The influence of the volatile content of the fuel was investigated by using three different fuels and 
operating the boiler at different bed temperatures, primary air stoichiometries, and excess air ratios. The 
measurements show that the emissions of NO are extremely low and dependent upon the char loading of the boiler 
as well as on the existence of unburned combustible matter such as CO and H2 in the gas phase. The char content 
and CO levels are influenced by the fuel, the bed temperature, and the air-to-fuel ratio in the combustion chamber. 
The levels of N20 emission are high and caused by the low temperatures used in fluidized beds. The N20 emission 
is influenced by bed temperature and oxygen concentration as well, but the influence of bed temperature is opposite 
compared to the dependence of bed temperature on the NO emission. 
INTRODUCTION 
The paths of formation and destruction of NO and 
N20 in fluidized bed combustion are complex and 
not fully known. In addition, the present knowl­
edge is difficult to apply on results from an 
existing fluidized bed boiler. Full-scale tests are 
therefore needed to obtain a better picture of the 
actual levels of emissions and if possible to track 
the reasons for the levels and trends of the emis­
sions. 
The aim of the present test program is to study 
the influence of the volatile content of the fuel on 
the emissions of NO and N20 by means of a 
systematic variation of the influencing parame­
ters, bed temperature, excess air ratio and pri­
mary air stoichiometry in test boilers of 8-12 
MW but otherwise similar to large-scale commer­
cial circulating fluidized bed (CFB) boilers. 
EXPERIMENTAL 
The Boilers 
The tests were run in an 8-MW CFB boiler 
designed by Gotaverken Energy in 1981 (Fig. 1). 
The combustion chamber is built up by mem­
brane tube walls. The height is 8. 5 m and the 
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cross section is about 1. 8 m2 . The walls are 
refractory-lined at the bottom. The bottom plate 
is plain and manufactured by membrane tubes as 
well. The primary air is introduced through noz­
zles welded between the tubes of the bottom 
plate. Secondary air is introduced through an air 
register located 1 m above the bottom of the 
combustion chamber. The secondary air register 
consists of rectangular ports in the fins of two of 
the four membrane walls located opposite each 
other on the same sides as the fuel and material 
coming from the cyclone return leg are intro­
duced. The fuel is fed with a screw to the bottom 
of the combustion chamber as close as possible to 
the bottom plate. The fluidizing velocity is nor­
mally in the range of 3-6 m/s. The entrained bed 
material is captured in a hot cyclone of van 
Tongeren type that is refractory-lined as well. 
The separated particles are passed back to the 
combustion chamber through a return leg and a 
conventional particle seal. Silica sand was used as 
a bed material. No limestone was added during 
the test program. The boiler is further equipped 
with a data-acquisition system and on-line gas 
analyzers for fast and accurate sampling of data 
needed in the research program. 
A few complementary tests were run in the 
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